masses were isointense compared with the spinal cord on T1-weighted images and moderately hyperintense on T2-weighted images. Gadolinium contrast was not administered because of the pregnancy of the patient.
A spinal angiogram to confirm the diagnosis was recommended and was performed after the patient underwent an abortion at another hospital. The angiogram showed a tortuous and dilated artery arising at the T-9 level on the left side, which filled a dense hypervascular tumor at the L-3 level. Large and tortuous veins, running both cephalad and caudally, drained the tumor. The nodule at the S-1 level was fed by small vessels arising from the right hypogastric artery (Fig. 2) .
Interestingly, right after the abortion, her pain diminished in a very remarkable way such that common analgesics were enough to control it.
The preoperative diagnosis was multiple hemangioblastomas of the cauda equina. Before the operation, we obtained brain and complete spinal cord MR images that ruled out any other lesion. The patient's erythrocyte count was within normal range. Results of ophthalmological exploration, abdominal ultrasonography, and genetic workup for VHL syndrome (looking for both punctual alterations and major deletions of the VHL gene) were also normal. The patient's family was unremarkable for VHL stigmata.
Operation. Surgery was performed 2.5 weeks after the pregnancy was terminated. We performed L-3 and S-1 laminectomies and removed en bloc two lesions approximately 2.5 and 3 cm in diameter (Fig. 3) . No intraoperative electrophysiological monitoring was performed. The lesions arose from the filum terminale and showed promi- nent arterial and venous vessels on their surface that were coagulated and cut together with the filum. The lesions were adherent to the cauda equina nerve roots, which were carefully spared except for a tiny root that was totally embedded by the caudal tumor and thus was sacrificed.
Postoperative Course. After the operation, the patient was free of pain and showed no neurological deficits except for a slight hypesthesia in the right perineal area. One year later she is asymptomatic except for the aforementioned sensory deficit.
Pathological examination of the two masses showed large epithelioid stromal cells with vacuolated cytoplasm and a small nucleus in a rich capillary network with several larger vessels (Fig. 4) . No atypias were found. The histological diagnosis was hemangioblastoma in both cases.
Discussion
Spinal cord hemangioblastomas are infrequent tumors that comprise between 1.6 and 2.1% of all spinal cord tumors.
2,4,5 Extramedullary hemangioblastomas are even more rare, accounting for only one fifth of all spinal cord hemangioblastomas. 2, 4 Approximately 25% of these tumors are associated with VHL syndrome, but it has been suggested that this estimate may be artificially low because some patients with hemangioblastoma do not undergo appropriate screening for VHL syndrome. 23 Patients with hemangioblastoma associated with VHL syndrome are younger and more frequently harbor spinal hemangioblastomas than patients with sporadic tumors. 5, 12, 16 Multiplicity is seen almost exclusively in VHL disease. 5 The present case exhibits two very rare features that make it exceptional. The first is the presence of multiple extramedullary hemangioblastomas arising in the filum terminale, even in the absence of any sign of VHL syndrome, and the second is the relationship of the symptoms with the evolution of pregnancy in the patient.
To the best of our knowledge, only nine cases of hemangioblastomas arising in the filum terminale have been reported (Table 1) documented on MR images. 1, 7, 10, 21 None of the cases included multiple tumors. The case we describe seems to be the first report of multiple hemangioblastomas arising in the filum terminale. Curiously, no patient with hemangioblastomas in the filum terminale has had the VHL syndrome, and neither did our patient despite the fact that she had multiple extramedullary hemangioblastomas. Although the presence of more than one hemangioblastoma is one of the clinical criteria to justify the diagnosis of VHL syndrome, in the present case neither a family history of VHL disease nor any other features of the disease, including irregularities on genetic analysis, were present. Because the detection rate for VHL mutations is nearly 100% in genetic studies in VHL syndrome, 20 it is very probable that our patient did not harbor the VHL disease.
With regard to the natural history of hemangioblastomas, it has been reported that pregnancy seems to hasten the symptoms caused by these lesions. 8, 16 Most authors consider this factor to be related to an increase in the volume of the intravascular compartment, leading to an augmentation in tumor size. 8, 17 Endocrinological changes may also play a role, as demonstrated by the presence of progesterone receptors in some of these tumors. 3, 22 The majority of the reports dealing with the relationship between hemangioblastomas and pregnancy are focused on cerebellar hemangioblastomas. In some of these cases an improvement in symptoms after delivery has been described. 11, 17 Given the rarity of spinal hemangioblastomas, their biological behavior in pregnant women is not well understood. We found only two reports relating spinal hemangioblastomas and gestation. The first case, reported by Ogasawara et al., 14 features the acute onset during pregnancy of paraplegia due to intramedullary hemorrhage in a patient with a hemangioblastoma. The second case, described by Kurne et al., 9 features a patient harboring several spinal and cerebellar hemangioblastomas with fluctuating spinal cord symptoms during her second and third pregnancies. Her clinical status worsened during the second pregnancy, improved after delivery, and recurred during the third pregnancy. This behavior is similar to that described in the present case, which showed a dramatic relationship between symptoms and the evolution and termination of pregnancy.
Conclusions
In summary, we presented the case of a patient with two hemangioblastomas arising in the filum terminale but without any other sign of VHL disease. The lesions became symptomatic during her pregnancy, followed by a rapid alleviation of the symptoms on termination of the pregnancy. The coexistence of such features makes this an exceptional case that clearly exemplifies the relationship between spinal vascular tumors and pregnancy.
